Precise regulation of the epigenome during perinatal development is critical to the formation of speciestypical behavior later in life. Recent data suggests that Gadd45b facilitates active DNA demethylation by recruiting proteins involved in base excision repair (BER), which will catalyze substitution of 5-methylcytosine (5mC) for an unmodified cytosine. While a role for Gadd45b has been implicated in both hippocampal and amygdalar learning tasks, to the best of our knowledge, no study has been done investigating the involvement of Gadd45b in neurodevelopmental programming of social behavior. To address this, we used a targeted siRNA delivery approach to transiently knock down Gadd45b expression in the neonatal rat amygdala. We chose to examine social behavior in the juvenile period, as social deficits associated with neurodevelopmental disorders tend to emerge in humans at an equivalent age. We find that neonatal Gadd45b knock-down results in altered juvenile social behavior and reduced expression of several genes implicated in psychiatric disorders, including methyl-CpG-binding protein 2 (MeCP2), Reelin, and brain derived neurotrophic factor (BDNF). We furthermore report a novel role for Gadd45b in the programmed expression of a 2 -adrenoceptor (Adra2a). Consistent with Gadd45b's role in the periphery, we also observed changes in the expression of pro-inflammatory cytokines interleukin-6 (Il-6) and interleukin-1beta (Il-1beta) in the amygdala, which could potentially mediate or exacerbate effects of Gadd45b knockdown on the organization of social behavior. These data suggest a prominent role for Gadd45b in the epigenetic programming of complex juvenile social interactions, and may provide insight into the etiology of juvenile behavioral disorders such as ADHD, autism, and/or schizophrenia.
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Introduction
While there is a growing body of literature investigating mechanisms involved in DNA methylation in the brain, less is known about the molecules involved in DNA demethylation. The growth arrest and DNA damage inducible factor 45 (Gadd45) family appears to be involved in active demethylation of the epigenome (Niehrs and Schäfer, 2012) , and, in particular, Gadd45b appears necessary for rapid DNA demethylation in response to neuronal signaling (Ma et al., 2009) . Interestingly, in patients with major psychosis, Gadd45b is overexpressed in regions of the cerebral cortex receiving projections from the amygdala (Gavin et al., 2011) . Furthermore, aberrant epigenetic marks are found in the postmortem neural tissue of adult psychiatric patients (Grayson et al., 2005; Nagarajan et al., 2006; Gavin et al., 2011; Dong et al., 2012; McGowan et al., 2009) . Given the Gadd45 family's involvement in demethylation (Niehrs and Schäfer, 2012) and localization to acetylated histones (Carrier et al., 1994) , there is strong support for a role in the precise temporal and spatial regulation of DNA-and histone-modifying enzyme activity, which may in turn be critical for neurotypical development.
Gadd45b transcription occurs in response to environmental stressors (Takekawa and Saito, 1998), immune signaling (Liu et al., 2013) , neuronal activity (Ma et al., 2009) , and both hippocampal and amygdalar learning tasks (Keeley et al., 2006) . While the relative importance of Gadd45b expression in the developmental programming of behavior remains unclear, two recent studies using adult Gadd45b knock-out mice demonstrated a role for Gadd45b in both hippocampal and striatal memory and learning tasks (Leach et al., 2012; Sultan et al., 2012) . However, to our knowledge no studies have addressed a role for Gadd45b in the formation of social behaviors. Given the induction of Gadd45b in response to amygdala-
